Rationale, aims, and objective The aim of this study was to explore the views of prescribers in cardiology in Sudan about the use of guidelines in clinical practice and the extent to which guidelines whether national or international can be adopted in clinical practice in Sudan.
| INTRODUCTION
Clinicians as well as health policy makers need to develop tools for making prescribing and patient care more effective especially regarding pharmacological interventions. [1] [2] [3] The recent definition for clinical guidelines by the Institute of Medicine in the Unites States states that guidelines are "statements that include recommendations intended to optimize patient care that are informed by a systematic review of evidence and an assessment of the benefits and harms of alternative care options." 4 The use of clinical guidelines in medicine has been advocated based on the assumption that the information provided by these guidelines is derived from strong scientific evidence and hence will lead to evidence based practice. 5 This has led to the use of guidelines in prescribing in becoming part of clinical practice in many countries around the world. 2, 6 For prescribers, using the evidence from high quality research provided by the guidelines is expected to lead to appropriate prescribing. [1] [2] [3] 7 Whereas evidence and safety of a certain treatment are the main factors in achieving appropriate prescribing, other factors like intuition, limited resources and patient related factors have to be considered. 7 One of the definitions of appropriate prescribing is "the outcome of a process of decision making that maximizes net individual health gains within society available resources. was to find a common approach towards either developing or adopting globally developed guidelines that can be applied for the EMRO region. 8 One of the main criteria to enhance implementation of guidelines is that guidelines need to be written with the recipients of experience in prescribing. The second phase involved a survey using a self-administered questionnaire amongst all the prescribers in the 2 hospitals to further explore the views of a wider range of prescribers.
For the interviews, an interview guide was developed. In addition to the research objectives, the interview guide was also based on a preliminary observation period of 1 month spent in the 2 hospitals before the start of data collection. The semistructured design allowed flexibility in that issues of interest brought by the participants were also examined. [20] [21] [22] [23] The interviews were conducted face-to-face in the 2 hospitals in Khartoum by the first author during the period May to July 2011. Audio recording was performed when participants' permission was given. The interviews were transcribed verbatim. The interviews were conducted in either the English or Arabic language based on the doctor's preference to make it easier to conduct the discussion. Those conducted in the Arabic language were later translated into the English language by the researcher who being from Sudan was familiar with the language and the culture of the participants, which helps in providing meaningbased translation that adds to the validity of the findings. 24 The questionnaire followed a 5-point Likert scale design. The questionnaire was developed based on the senior doctors' views from the interviews and after reviewing relevant literature. [25] [26] [27] [28] [29] [30] [31] The questionnaire was prepiloted for structure, content, and language amongst a number of Sudanese doctors working in the United Kingdom and Sudan who were not part of the survey population. The questionnaire was in the English language as the doctors in Sudan are expected to have reasonable understanding of the English language. The questionnaires were hand delivered to the participants during the period of June to July 2012. The questionnaires were either hand collected directly from the participants or left in a designated area in the hospitals. The allocated time for collection also served as a reminder for the doctors who did not respond to participate in the survey.
| Data analysis
The NVivo 10 software package was used to aid in analysis of the interviews. Framework analysis approach was used to analyse the data from the interviews. 32 The stages involved first familiarization with the data involved, identifying key themes derived either from the study objectives or from the data, indexing or applying these themes to the data, and then interpreting the information obtained from the doctors' quotes under appropriate themes.
The questionnaire was analysed using the statistical package SPSS (version 22). Descriptive statistics were conducted using numbers and percentages to show the prevalence of the views obtained from the participants. Kendall tau test was conducted to identify some correlations between the different variables. The Mann-Whitney test was also used to examine any differences in responses between the different groups of prescribers according to gender and work experience outside Sudan.
| RESULTS

| Demographics
Of the 25 senior doctors available in the 2 hospitals, 12 (48%) were interviewed. The rest of the seniors either apologized for non-participation, were not available in the hospital any time an attempt was made to contact them or agreed to participate but did not make it on the interview date. The characteristics of the prescribers interviewed are shown in Table 1 .
For the survey, the number of doctors in the hospitals was estimated to be around 82. Due to the rotation program of the junior doctors, it was difficult to get an exact number of the doctors available in the hospitals during the period of data collection. Forty-three doctors, of 72 who were given the questionnaires, participated in the survey providing a total response rate of 60%. These doctors ranged in seniority from the least senior medical officers to the most senior cardiology consultants. The respondents' characteristics are shown in Table 2 .
The main themes of the interviews based on the preset objectives of the study and the prescribers' responses were related to the influences on prescribing and the use of guidelines by doctors in cardiology. Similarly, in the questionnaire, the doctors were asked about their views regarding different statements about factors affecting their prescribing particularly focusing on the use of guidelines in prescribing in Sudan.
| Factors affecting prescribing
In the interviews, the prescribers were asked to identify the factors that influence the choice of drugs for their patients. The main nonclinical factors identified as affecting prescribing were cost and availability. Almost all prescribers considered the cost of the drug as a major issue in prescribing especially considering that heart disease patients take their medications for life.
Price of the drug, most of heart disease patients take medications for life so the cost is a very important factor. (Interviewee 4) […] Availability is not reliable in Sudan […]. (Interviewee 4) Availability and cost, I am sure if you asked all the doctors they will say the same thing. (Interviewee 8)
In the survey, most of the prescribers "agreed" or "strongly agreed"
that the availability of drugs (98% [42] ), the use of guidelines (95% [41] ), drug cost (95% [41] ), drug-related effects (95% [41] ), and the patient medical condition (91% [39] ) affected their prescribing.
| Use of guidelines in prescribing
Most of the prescribers agreed on the importance of following guidelines for appropriate prescribing, as these guidelines are considered to be made based on evidence from research. In addition, having guidelines was considered to assist junior doctors in prescribing in spite of the fact that in certain cases, it may not be possible to follow guidelines. 
No
| Use of international guidelines
Most of the senior doctors considered it possible to use international guidelines for prescribing in cardiology, but they have to adapt these guidelines to the environment in Sudan.
Yes I can apply most of the international guidelines in Sudan […] simply because we do not have our own guideline. (Interviewee 2) Guidelines with a grain of salt, guidelines have to be adapted to local environment, and that's what experience is. (Interviewee 5)
An example where there is a need to use the guidelines in a modified way is when the recommended treatments are not available in Sudan.
I cannot prescribe the new drug (X) which is not found in
Sudan. We stick to guidelines but with a modified picture.
(Interviewee 11) For some doctors, it was considered not mandatory to follow international guidelines recommendations step-by-step.
As long as I am within the room of the guidelines, there
is no problem, but never stick to it word by word.
(Interviewee 11)
Other doctors considered that overall, international guidelines are not suitable to be applied on Sudan.
They do not cover our situation in Sudan. (Interviewee 8) We should not be bringing foreign guidelines and say we want to implement them. (Interviewee 10)
More than half of the doctors (57% [24] ) who participated in the survey indicated that clinical guidelines could be implemented in practice in Sudan. Although there was a major agreement (86% [36] )
that guidelines are to be made for a targeted population, similar to the interviewed doctors' views, 79% [34] of the participants considered it possible to apply the international guidelines to Sudanese patients. The prescribers' responses to the statements about the use of guidelines are shown in Table 3 .
When doctors in the survey were asked to identify the guidelines that they were following, (32% [13] ) did not mention any, whilst the rest of the prescribers described NICE guidelines (37% [15] ), published in the United Kingdom, American (17% [7] ), or European guidelines (5% [2] ) as their first preferred guidelines. Some of the prescribers (23% [9] ) considered their practice to draw upon a combination of international guidelines.
In a different question about how often they apply guidelines, most prescribers (72% [31] ) considered themselves as "often" or "very often"
applying guidelines when prescribing. However, when the prescribers were presented with the statement that the practice in Sudan does not follow guidelines, 42% [18] considered that to be true whilst about 46% [20] perceived the practice to be following guidelines.
| Personal experience versus guidelines' recommendations
When prescribers were asked about prioritizing guidelines recommendation over personal experience or the other way round, they had different opinions. 
Adherence to guidelines is not always desirable 9 (4) 21 (9) 12 (5) 52 (22) 5 (2) Abbreviations: A, agree; D, disagree; NA, neither agree nor disagree; SA, strongly agree; SD, strongly disagree; -Means 0 (nobody selected this option).
*Significant correlation between prescribers' current position and their views about use of guidelines.
You need to take both [guidelines and experience] obviously […] I never do something out of experience which has not got evidence, if I do that I do it in very rare situations, as a clinician in areas where there is no evidence you are allowed to use experience but if the evidence is with or against a certain treatment, I do not pay attention to experience. But generally I do not find problems with both. (Interviewee 5) Experience is more important than guidelines […] studies were built on restricted conditions. (Interviewee 4)
In the survey, whilst 56% [24] of prescribers were in agreement that following clinical guidelines is more important than following personal experience, 40% [17] considered the opposite to be true and that following personal experience comes first. Some prescribers also linked experience with therapeutic traditions, which was considered to precede guidelines.
I like to use digitalis, old school, all my colleagues use amiodarone, but I have long experience with it, 32 years and I know the benefits. (Interviewee 10) For prescribing I use what is known and common and according to my experience. (Interviewee 7)
For some doctors, experience was not necessarily personal experience but the experience of senior doctors.
We ask the seniors for their experience. (Interviewee 1) I personally will take the boss [senior consultant] opinion in this stage. (Interviewee 9)
| Availability of national guidelines
As one of the doctors mentioned earlier that the use of international guidelines is due to the lack of national guidelines, prescribers were asked about the availability of national guidelines in cardiology. Some of the doctors confirmed that there are Sudanese guidelines made for hypertension. Others considered that there may be some national guidelines but they could not verify if they were actually implemented in practice.
Only for hypertension, there are no other guidelines.
(Interviewee 1)
There are but not updated […] guidelines. In most of the doctors meetings they do talk about the need to have Sudanese guidelines. (Interviewee 8)
In the survey, when the doctors were asked about the availability of Sudanese guidelines, almost half of the participants (51% [22] ) were not sure if such guidelines exist whilst 35% thought 15 that there were no Sudanese guidelines in cardiology. Only 14% [6] of the prescribers confirmed the availability of the Sudanese Guidelines for Hypertension. Other prescribers were sceptical about the attempts made by some doctors to make national guidelines.
[…] the national guidelines for me they are not working. 
| Association between variables and comparison between the groups
The questionnaire findings were further explored to examine potential relationships between the prescribers' characteristics and their responses. Using Kendall tau-b test, some statistically positive significant relationships were found between the prescribers' current position and their views regarding the use of guidelines as shown in Table 3 . There were more positive responses from the prescribers regarding the use of guidelines as they became more senior in their position. Using the Mann-Whitney test, prescribers with work experience outside Sudan were more likely to be positive about the relevance of guidelines to their practice (U = 99, P = .028) than those with no experience outside Sudan. Regarding gender, male doctors were more likely to agree than female doctors that guidelines are more important than experience (U = 98, P = .021), whilst female doctors were more likely to agree than male doctors that adherence to written guidelines is not always desirable (U = 98, P = .024).
| DISCUSSION
This mixed method study investigating the influence of guidelines in prescribing in cardiology in Sudan found that the main factors identified by cardiology doctors in Khartoum as affecting prescribing decisions were affordability of the medication to the patient, the availability of the drug prescribed, and cardiology guidelines recommendations. Availability and cost of medication were also considered as factors affecting the implementation of guidelines.
Most doctors (72% [31] ) affirmed that they were using guidelines when prescribing. Other studies in the EMRO region showed similar positive attitude from health care professionals towards the use of guidelines in practice. 33 However, the prescribers in this study were divided in their opinions in considering whether the current practice in hospitals in Sudan is following guidelines or not.
It may be that following guidelines is a personal decision taken by doctors in the hospitals but they could not see that implementation of guidelines is a practice endorsed by their hospitals. The Sudanese Evidence Based Medicine Association although still in its early stages has a clear plan to educate and promote the use of evidence-based medicine in health care practice in Sudan. 34 Most of the doctors were found to rely on international guidelines. Using international guidelines was considered as a suitable option in the absence of national guidelines. Doctors who were using international guidelines were trying to adapt the foreign guidelines to the health care situation in Sudan. Difficulty in implementing foreign guidelines is expected when they are applied to different populations. 5, 35 Thus, the doctors were choosing from the international guidelines what can be applied in Sudan and for their type of patients. This may be a logical approach in trying to implement evidence-based treatment promoted by these international guidelines in settings with limited resources. However, this approach can affect the benefits expected from guidelines, which can only occur when guidelines are taken as a whole set of recommendation whereby each part of the evidence is linked to the other.
Some has cautioned that not following the sequence of treatment as presented in the guidelines can lead to the treatment provided not to be based on evidence. are not missed by patients in different parts of the world. 36 However, the challenge for countries with limited resources is that it is considered a costly process to make guidelines from scratch. 1 During this study, it was found that there are national guidelines in hypertension in Sudan. 37 These guidelines were adapted from British, were previously considered to be a great limitation for the use of guidelines. 6, 38 Some doctors in the study also criticized the national guidelines as being a duplication of other international guidelines and therefore not fit for practice in Sudan. Societies such as the Pan-African Society of Cardiology emphasized the need for making guidelines based on studies on African patients to achieve the best management of diseases like hypertension. 39 However, in the absence of such local studies, and with the limited resources available, national guidelines in countries like Sudan will presumably continue to be adapted from international guidelines. In such case, these adapted guidelines should consider the resources of the health care system and the type of patients involved in order for them to be applicable in practice.
Although the recommendations of international organizations such as the WHO are for guidelines to be made to suit the socioeconomic state of the health care settings in which they are applied, 40 some have also argued that to be able to use guidelines, there are certain criteria that need to be available in the health care system itself. 1 This later argument was shared by some of the prescribers in Sudan who considered that it was not possible to implement any guidelines in practice in Sudan as hospitals even within Khartoum, the capital, were not able to provide comparable services. For these prescribers and those who considered the international guidelines
were not fit for the health care system in Sudan and did not trust the available national guidelines prioritizing personal experience when prescribing was the solution. 
| CONCLUSION
This research identified that prescribers in Sudan were largely dependent on foreign guidelines for prescribing. The prescribers were facing a number of challenges in trying to adapt the recommendations of the foreign guidelines to the situation of the patient and the health care system in the country. This was considered as the only practical approach in the absence of national guidelines. However, research is required to determine whether this adaptation of foreign guidelines, which is most of the time done individually, will lead to the most possible appropriate prescribing that can be achieved in limited-resource healthcare settings.
Finally, as it was not possible to get the views of all the prescribers in the 2 hospitals, it is not known if those who did not participate may have had different opinions. In addition, as this study included only prescribers from the 2 main cardiology hospitals in Sudan, it may not be possible to generalize the findings of this study. However, a degree of transferability of these findings can be expected to be applicable in similar settings to where the research was conducted.
